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AT TSCT AIMED IS: 

1\ A method of calculating, by the use of a computer, a numerical 
value V A representative of a circuit property of a logic level circuit, from a 
numerical value V B5 which shows a block property of a logic block included 
in the logic level circuit, comprising the steps of: 

(a) calculating the V B from numerical values V c 's each of which 
represents a transistor property of a transistor included in the logic block; and, 

(b) calculating the V A from the V B . 

2. A method^ in claim 1 wherein, in the step (a), each V c shows a 
specific one of the transistor property of the transistor connected to an input 
pin of the logic block kid another V c shows another specific one of the 
transistor property of the transistor connected to an output pin of the logic 
block. 

3. A method of calculating, by the use of a computer, a delay time of a 
signal passing through a logrc level circuit which consists of a plurality of 
logic blocks from pin-to-pin d<slay time, which is delay time of a signal 

"passing between an input pin anci an output pin of a logic block, and block-to- 
block delay time, which is delay tiine of a signal passing between two logic 
b blocks connected to each other, comprising the steps of: 

(a) calculating the pin-to-pin dtelay time and the block-to-block delay 
time without calculating in aging causeckby hot carrier effect; 

(b) calculating variations of delaytimes that signals pass through 
transistors connected to the input and outpuWn caused by said aging; and, ' 

(c) modifying the pin-to-pin delay timk and the block-to-block delay 
time calculated in step (a) by the variations calculated in step (b), 

4. A method of calculating, by the use of aScomputer, pin-to-pin delay 
time T iopath a8c4 , which is delay time of a signal passing between an input pin 
and an output pin of a logic block, and block-to-block\delay time T comeclJlscd , 
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wnich is delay time of a signal passing between said two logic blocks 
connected to each other, comprising the steps of: 

calculating an amount of stress S in cast by the input pin and and an 
amount of^ress S oul cast by the output pin according to the following 
expression: 

when it is assumed that a load capacitance is represented by C [pF], constants 



S = a 



f— 1 

[w) 




depending on change of\nputted waveform are represented by a and 0 , 
and width of channel of the. transistor connected to the pin is represented by 

W[/im]; 

(b) calculating an aged\ielay time of the input pin 6 in [%] and an 
aged delay time 6 out [%] according to the following expression: 
/ when it is assumed that a constant depending on physical structure of the pin 
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5 = y 
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is represented by r , the term of a guarantee "of the LSI is represented by r 
[hour], constants depending on process are represented by e j e 2 and k , 
working frequency is represented by f [Hz], and absolute temperature is 
represented by T [K]; 

(c) calculating the pin-to-pin delay time T ioptth \^ and the block-to- 
block delay time T eonneel aseil according to the following expressions: 
when it is assumed that pin-to-pin delay time and block-to\block delay time 



■ iopath _aged 



■ iopath afresh ' 

= T 



,(l + \ut$oui) 



: connect _ aged x connect _ fresh } 

calculated ignoring aging caused by hot carrier effect are represented by 
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TX_ & «h [ps] and T connectcdJrcsh [ps]> and ratios of delay times occurred at the 
inputWge and the output stage to whole delay time occurred from the input 
pin to ttk output pin are represented by A ^and A^. 

5. Xmethod of calculating, by the use of a computer, a delay time 
occurred to a\ignal passing through a logic level circuit that consists of a 

' plurality of logi^blocks, comprising the steps of: 

(a) calculating delay times of all said logic blocks according to the 
method as in claim V and, 

(b) calculatingsthe delay time of the logic level circuit from the result 

of step (a). \ 

6. A method of calculating, by the use of a computer, a delay time 
occurred to a signal passing through a logic level circuit that consists of a 
plurality of logic blocks, composing the steps of: 

(a) calculating delay tim& of all said logic blocks according to the 
method as in claim 4; and, \ 

(b) calculating the delay timevof the logic level circuit from the result 

of step (a). \ 

7. A computer software product for calculating a numerical value 
which shows a property of a logic level circuit, from a numerical value V B , 
which shows a property of a logic block continuing the logic level circuit, 
the product making a computer execute the following processes: 

(a) calculating the V B from numerical value V c 's each of which shows 
property of a transistor constituting part of the logte block; and, 

(b) calculating the V A from the V B . \ 

8. A computer software product as in claim 7 ^herein in process (a) 
one V c shows a property of a transistor connected to anWut pin of the logic 
block and another V c shows a property of a transistor connected to an output 
pin of the logic block. \ 
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9. A computer software product for calculating a delay time of a signal 
passing through a logic level circuit which consists of a plurality of logic 
blockVfrom pin-to-pin delay time, which is delay time of a signal passing 
between\n input pin and an output pin of a logic block, and block-to-block 
delay time,\hich is delay time of a signal passing between two logic blocks 
connected to each other, the product making a computer execute the following 

processes: \ 

(a) calculating the pin-to-pin delay time and the block-to-block delay 
time without calculating in aging caused by hot carrier effect; 

(b) calculating variations of delay times that signals pass through 
transistors connected to theVput and output pin caused by said aging; and, 
(c) modifying the pin-to-pin delay time and the block-to-block delay time • 
calculated in step (a) by the variations calculated in step (b). 

10. A computer software product for calculating pin-to-pin delay time 
T i0 pah ased* which is delay time of a signal passing between an input pin and an 
output pin of a logic block, and block-to\block delay time T^^^ which is 
delay time of a signal passing between saiiUwo logic blocks connected to 
each other by a computer, the product makinga computer execute the 
following processes: \ 

(a) calculating an amount of stress casrby the input pin and an 
amount of stress S out cast by the output pin according^ the following 
expression: \ 
when it is assumed that a load capacitance is represented By C [pF], constants 



S = a 



K Wj 



depending on change of inputted waveform are represented by oc and f$ , 
and width of channel of the transistor connected to the pin is represented by 
W[Acm]; 
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i (b) calculating an aged delay time of the input pin 6 in [%] and an 
aged delay time 6 out [%] according to the following expression: 
when it is\ssumed that a constant depending on physical structure of the pin 

1 



5 = y 



5/ 



J 



is represented by V , the term of a guarantee of the LSI is represented by t 
[hour], constants depending on process are represented by £,« 2 and k , 
working frequency is represented by f [Hz], and absolute temperature is 
represented by T [K]; 

(c) calculating theVin-to-pin delay time T iopMh ^ and the block-to- 
block delay time T coraiecl ased \ccording to the following expressions: 
T —T 

•* iopaih _aged x iopath _ fresh 



0 



) 



T — T 

x connect _ aged M connect _ fresh 



■™„ ~ - v\ ^oufiout) 

1 when it is assumed that pin-to-pin (delay time and block-to-block delay time 
calculated ignoring aging caused by not carrier effect are represented by 
Thresh CPS] and T connectcd ffesh [ps], arid ratios of delay times occurred at the 
input stage and the output stage to whoffc delay time occurred from the input 
pin to the output pin are represented by X in and A oul . 

11. A computer software product fok calculating a delay time occurred 
to a signal passing through a logic level circuit that consists of a plurality of 
logic blocks, the product making a computer execute the following processes: 

(a) calculating delay times of all said logi^ blocks according to the 
product as in claim 9; and, 

(b) calculating the delay time of the logic le^l circuit from the result 
of step (a). 
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12. A computer software product for calculating a delay time occurred 
to asignal--pa§sing through a logic level circuit that consists of a plurality of 
logic blocks, mTpro^trct-m^ong a computer execute the following processes: 
(a) calculating delay timeToTaltsaidJogic blocks according to the 
/ product as in claim 10; and, — 
J (b) calculating the delay time of the logic level circuitfrohr-tb^result 

of step (a). 
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